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N?. XX. 

Dr. Rittenhoufe, to Mr. Pattefron, relative to a mnthod 
offinding thefun of thefeveral powers of the Sines, &c. 

DEAR SIR, 

Read May I Had difcovered a very elegant theorem for de- 
1a, 179 . termining the times of vibration of a pendulum 
in given arches of a circle; but it included a problem the 
folution of which I do not remember to have met with, 
though I cannot fuppofe that it has efcaped the notice of 
mathematicians. It is,, to find the fums of the feveral 
powers of the fines, either to a radius of unity or any 
other. 

I was induced to attempt the means of doing this folely 
by its ufefulnefs, but in profecuting the enquiry I found 
much of that pleafing regularity, the difcovery of which 
the geometrician often thinks a fufficient reward for his 
labours. 

The fums of the odd powers of the fines bear a very fim- 
ple relation to each other, and fo do the fums of the even 
powers. But all the fums of the odd powers are incom- 
menfurable to all thofe of the even powers, 

If we take the radius equal to unity the fum of all the 
fines, or their firft powers, will be= i, and the fum of all 
their fquares= , multiplied by the arch of 9o0. The fum 
of all their cubes is=., and the fum of their fourth pow- 
ers= - multiplied by the arch of 9o0. The furn of the 
fifth powers is= -r, and the fum of the 6th powers= 

I x 
by the arch of 9o?. 

I have not been able ftridly to demonftrate any more 
than the two firft cafes. The others were inveftigated by 
the method of infinite fe ies fo far as to leave no doubt of 
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156 POWERS OP THE SIN I S. 

the ultimate ratio which the fum of the given power of the 
fines bears to a known power of the radius. 

Having proceeded fo far as the 6th power the law of 
continuation became evident; fo that, fhould any problem 
in mathematical philofophy require it, we may proceed 
as far as we pleafe in fumming the powers of the fines. The 
law is this, 

Make a fraaion whofe denominator is the index of the 
given power, and its numerator the fame index, diminith- 
ed by unity, and multiplied by the fquare of the radius; 
by this fraation multiply the fum ot the next but one 
lower power, and we-have the fum of the given power. 
Thus ift, the fum of the I f power of the fines 

is= rr, or the fquare of the radius 
By Dem 

id, fum of the 2d, power or fquares is aration. 

= rr x by the arch of go?. J 

3d, flum of the 3d, power or cubes iss 
4rr of the ift, or= 'r4 

4th. fum of 4th powers is =-rr of the 2d 
or- r4 x by the arch of 9o?. By By Infinite 

5th, fum of 5th. powers is=4rr of the 3d, Series. 

or = 6 

6th, fum of 6th. powers is- rr ofthe 4th 
or= -r6 x by arch of go?. J 

7th, fum of 7th. powers is=-rr of the sth, 
or= -- -r By the Law of 

8th, fum of 8th. powers is=- rr of the 6th, Continuation. 

or=-T r3 x by the arch of o9?. 
&c. &C. 

Should your leifure permit you to give any attention to 
this fubjea I fliall be glad to fee you furnifh a demonfira- 
tion for the 3d, or any fubfequent cafe abovementioned. 

I am, Sir, 
Your moft obedient humble fervant, 

DAVID RITTENHOUSE. 
Index 


	Article Contents
	p.155
	p.156

	Issue Table of Contents
	Transactions of the American Philosophical Society, Vol. 3, 1793
	Front Matter [pp.i-xl]
	Introduction to Vol. the Third: An Essay on Those Inquiries in Natural Philosophy, Which at Present Are Most Beneficial to the United States of North America [pp.iii-xxvii]
	Errata [p.xl]
	Conjectures concerning the Formation of the Earth, &c. in a Letter from Dr B. Franklin, to the Abbé Soulavie [pp.1-5]
	A New and Curious Theory of Light and Heat; In a Letter from Dr. B. Franklin to David Rittenhouse, Esq. [pp.5-8]
	Description of the Process to Be Observed in Making Large Sheets of Paper in the Chinese Manner, with One Smooth Surface. Communicated by Dr. B. Franklin [pp.8-10]
	Queries and Conjectures Relative to Magnetism, and the Theory of the Earth, in a Letter from Dr. B. Franklin, to Mr. Bodoin [pp.10-13]
	Explanation of a Singular Phenomenon, First Observed by Dr. Franklin, and Not Hitherto Satisfactorily Accounted for. In a Letter from Mr. R. Patterson, to Dr. B. Rush [pp.13-16]
	An Account of an Earthy Substance Found near the Falls of Niagara and Vulgarly Called the Spray of the Falls: Together with Some Remarks on the Falls. By Robert M'Causlin, M. D. Communicated by Benjamin Smith Barton, M. D. [pp.17-24]
	Observations on the Probabilities of the Duration of Human Life, and the Progress of Population, in the United States of America; In a Letter from William Barton, Esq. to David Rittenhouse, L. L. D. President, A. P. S. [pp.25-62]
	Extract of a Letter from Andrew Ellicott, to David Rittenhouse, Esq. Dated at Pittsburg, November 5th 1787, Containing Observations Made at Lake-Erie, on That Singular Phenomenon, by Seamen Termed Looming [pp.62-63]
	An Account of the Sugar Maple-Tree of the United States, and of the Methods of Obtaining Sugar from It, together with Observations upon the Advantages Both Public and Private of This Sugar. In a Letter to Thomas Jefferson, Esq. Secretary of State to the United States, and One of the Vice Presidents of the American Philosophical Society [pp.64-81]
	Memoir of Jonathan Williams, on the Use of the Thermometer in Discovering Banks, Soundings, &c. [pp.82-100]
	An Account of the Most Effectual Means of Preventing the Deleterious Consequences of the Bite of the Crotalus Horridus, or Rattle-Snake [pp.100-115]
	Magnetic Observations, Made at the University of Cambridge (Massachusetts) in the Year 1785 [p.115]
	Accurate Determination of the Right Ascension and Declination of β Bootes, and the Pole Star: In a Letter from Mr. Andrew Ellicott to Mr. R. Patterson [pp.116-118]
	Account of Several Houses in Philadelphia, Struck with Lightning, on June 7, 1789 [pp.119-122]
	An Account of the Effects of a Stroke of Lightning on a House Furnished with Two Conducters, in a Letter from Messrs. David Rittenhouse and Francis Hopkinson; To Mr. R. Patterson [pp.122-125]
	Experiments and Observations on Evaporation in Cold Air [pp.125-133]
	Postscript to Mr. Barton's Letter, to Dr. Rittenhouse, of the 17th of March, 1791 [pp.134-138]
	New Notation of Music, in a Letter to Francis Hopkinson, Esq. [pp.139-143]
	Observations on the Theory of Water Mills, &c. [pp.144-149]
	Astronomical Observations, Communicated by David Rittenhouse. Observations of a Lunar Eclipse, Nov. 2d, 1789, and of the Transit of Mercury over the Sun's Disk. Nov. 5th the Same Year, Made at the University of William and Mary, by the Revd. Dr. James Madison [pp.150-154]
	A Letter from Dr. Rittenhouse, to Mr. Patterson, Relative to a Method of Finding the Sum of the Several Powers of the Sines, &c. [pp.155-156]
	Index Florae Lancastriensis, Auctore Henrico Muhlenberg, D. D. [pp.157-184]
	Investigation of the Power of Dr. Barker's, Mill, as Improved by James Rumsey, with a Description of the Mill [pp.185-193]
	A Thermometrical Journal of the Temperature of the Atmosphere and Sea, on a Voyage to and from Oporto, with Explanatory Observations Thereon, to David Rittenhouse, L. L. D. President of the American Philosophical Society [pp.194-202]
	First Memoir of Observations on the Plants Denominated Cryptogamick [pp.202-213]
	A Letter from Major Jonathan Heart, to Benjamin Smith Barton, M. D. Containing Observations on the Ancient Works of Art, the Native Inhabitants, &c. of the Western-Country [pp.214-222]
	An Account of Some of the Principal Dies Employed by the North-American Indians. Extracted from a Paper, Communicated by the Late Mr. Hugh Martin [pp.222-225]
	An Account of the Beneficial Effects of the Cassi a Chamæcrista, in Recruiting Worn-out Lands, and in Enriching Such as Are Naturally Poor: Together with a Botanical Description of the Plant [pp.226-230]
	An Account of a Hill, on the Borders of N. Carolina, Supposed to Have Been a Volcano. In a Letter from a Continental Officer, Residing in That Neighbourhood, to Dr. J. Greenway, near Petersburg, in Virginia [pp.231-233]
	An Account of a Poisonous Plant, Growing Spontaneously in the Southern Part of Virginia. Extracted from a Paper, Communicated by Dr. James Greenway, of Dinwiddie-County, in Virginia [pp.234-239]
	Description of a Machine for Measuring a Ship's Way: In a Letter from Francis Hopkinson, Esq. to Mr. John Vaughan [pp.239-241]
	An Inquiry into the Question, Whether the Apis Mellifica, or True Honey-Bee, Is a Native of America [pp.241-261]
	An Account of a Comet, in a Letter to Mr. R. Patterson [p.261]
	Cadmus, or a Treatise on the Elements of Written Language, Illustrating, by a Philosophical Division of Speech, the Power of Each Character, Thereby Mutually Fixing the Orthography and Orthoepy. With an Essay on the Mode of Teaching the Deaf, or Surd and Consequently Dumb, to Speak. By Wm. Thornton, M. D. Honored with the Magellanic Gold Medal, by the Philosophical Society, in December, 1792 [pp.262-319]
	Observations on the Theory of Water-Mills, (Continued from Page 193) by W. Waring [pp.319-321]
	An Improvement on Metalic Conductors or Lightening-Rods, in a Letter to Dr. David Rittenhouse, President of the Society, from Robert Patterson of Philadelphia. Honoured with the Magellanic Premium, by an Award, of the Society in December 1792 [pp.321-324]
	An Easy and Expeditious Method of Dissipating the Noxious Vapour Commonly Found in Wells and Other Subterraneous Places [pp.324-325]
	A Method of Draining Ponds in Level Grounds [pp.325-326]
	Observations on the Severity of the Winter 1779, 1780, by the Rev. Mathew Wilson of Lewis, Dated 22d June 1780 [pp.326-328]
	A Description of a New Standard for Weights and Measures; In a Letter from Mr. John Cooke, of Tipperary in Ireland, to Thomas Jefferson, Esq. [pp.328-331]
	Description of a Spring-Block, Designed to Assist a Vessel in Sailing. By Francis Hopkinson, Esq. of Philadelphia. Honoured with the Magellanic Gold Medal, by an Award of the Society, in December, 1790 [pp.331-333]
	A Botanical Description of the Podophyllum Diphyllum of Linnæus, in a Letter to Charles Peter Thunberg, M. D. Knight of the Order of Wasa, Professor of Medicine and Botany in the University of Upsal, &c. &c. [pp.334-348]
	Observations on the Construction of Hospitals, by Mr. Le Roy. Member of the Royal Academy of Sciences. (Extracted from an Essay on the Subject, Which, with Several Elegant Plans, Was Transmitted by the Author to the Society, but Could Not Be Inserted Entire, as It Contained Many Remarks of a Local Nature, Respecting Paris Only [pp.348-350]
	Presents Received by the American Philosophical Society, since the Publication of Their 2d Vol. of Transactions, with the Names of the Donors [pp.351-365]
	Advertisement [pp.366-370]



